Splicing and transcription differ between spore and intracellular life stages in the parasitic microsporidia.
Microsporidia are a diverse group of highly derived fungal relatives that are intracellular parasites of many animals. Both transcription and introns have been shown to be unusual in microsporidia: The complete genome of the human parasite Encephalitozoon cuniculi has only a few very short introns, and two distantly related microsporidian spores have been shown to harbor transcripts encoding several genes that overlap on different strands. However, microsporidia alternate between two life stages: the intracellular proliferative stage and the extracellular and largely metabolically dormant infectious spore. To date, most studies have focused on the spore. Here, we have compared transcription profiles for a number of genes from both life stages of microsporidia and found major differences in both the prevalence of overlapping transcription and splicing. Specifically, spore transcripts in E. cuniculi have longer 5' untranslated regions, overlap more frequently with upstream genes, and have a significantly higher number of transcription initiation sites compared with intracellular transcripts from the same species. In addition, we demonstrate that splicing occurs exclusively in the intracellular stage and not in spore messenger RNAs (mRNAs) in both E. cuniculi and the distantly related Antonospora locustae. These differences between the microsporidian life stages raise questions about the functional importance of transcripts in the spore. We hypothesize that at least some transcripts in spores are a product of the cell's transition into a dormant state and that these unusual mRNAs could play a structural role rather than an informational one.